
 
 

 SCDHEC’s Bureau of Water and Bureau of Environmental 
Services work to ensure that the water in South Carolina is safe for 
drinking and recreation, and that it is suitable to support and maintain 
aquatic flora and fauna.  Functions include planning, permitting, 
compliance assurance, enforcement, and monitoring.  This section 
provides an overview of water quality evaluation and protection 
activities. 

 

Surface Water Monitoring 
In an effort to evaluate the State’s water quality, the Department operates and collects data from a 

statewide network of ambient monitoring sites.  The ambient monitoring network is directed toward 
determining long-term water quality trends, assessing attainment of water quality standards, identifying 
locations in need of additional attention, and providing background data for planning and evaluating 
stream classifications and standards.   

Ambient monitoring data are also used in the process of formulating permit limits for wastewater 
discharges with the goal of maintaining State and Federal water quality standards and criteria in the 
receiving streams in accordance with the goals of the Clean Water Act.  These standards and criteria 
define the instream chemical concentrations that provide for protection and reproduction of aquatic flora 
and fauna, help determine support of the classified uses of each waterbody, and serve as instream limits 
for the regulation of wastewater discharges or other activities.  In addition, by comparing the ambient 
monitoring network data to the State Water Quality Standards, these data are used in the preparation of the 
biennial §305(b) report to Congress, which provides a general summary of statewide water quality, and 
the §303(d) list of impaired waters with respect to attainment of classified uses. 

There are several major components to SCDHEC’s ambient surface water quality monitoring 
activities, including ongoing fixed-location monitoring, cyclic watershed monitoring, and statewide 
statistical survey monitoring, each designed to provide data for water quality assessment of major water 
resource types at different spatial and temporal scales.  In addition to sites sampled specifically as part of 
the discontinued cyclical watershed activities (W), the ambient surface water quality monitoring program 
includes several different monitoring station types:  Integrator (INT), and Base sites (BASE), Special 
Purpose (SPRP), Survey Stream for year ## (RS##), Survey Lake for year ## (RL##), Survey Tide Creek 
for year ## (RT##), Survey Open Water for year ## (RO##), biological (BIO) stations.   

Integrator Sites were fixed-location sites sampled on a monthly basis, year-round, every year, that 
targeted the furthest downstream access of each of the 10-digit watershed units in the state, as well as the 
major waterbodies that occurred within these watershed units.  Base Sites replaced Integrator Sites when 
funding reductions reduced the monitoring frequency to only every other month (bi-monthly).  Special 
Purpose Sites are permanent, monthly or bi-monthly, year-round, fixed-location sites, but represent 
locations of special interest to the Department that do not meet the location criteria of Integrator Sites. 

Watershed stations (W) were sampled on a monthly basis, year-round, during a basin’s target 
year. Funding reductions have forced the elimination of this monitoring component. Watershed stations 
were located to provide a more complete and representative coverage within the larger drainage basin, and 
to identify additional monitoring needs.  Watershed stations had the same parameter coverage as 



 
 

Integrator and Base Sites.  Watershed stations were locations with extensive historic monitoring data.  
Changes in water quality could be identified by comparison of the new data to the historic data. 

A statewide Statistical Survey component is part of the monitoring design.  A statistical survey 
monitoring design is a type of survey design in which the population of interest is sampled in such a 
manner that allows statements to be made about the whole population based on a subsample, and produces 
an estimate of the accuracy of the assessment results.  The advantage of the statistical survey sampling 
design is that statistically valid statements about water quality can be made about large areas based on a 
relatively small subsample.  Separate monitoring schemes have been developed for stream, lake/reservoir, 
and estuarine resources.  Each year a new statewide set of statistical survey sites is selected for each 
waterbody type.  Survey Sites are sampled on a monthly basis for one year with the same parameter 
coverage as Integrator or Base Sites.  The data from those Survey Sites located within this basin are 
included in this assessment. 

Ambient biological trend monitoring is conducted to collect data to indicate general biological 
conditions of State waters that may be subject to a variety of point and nonpoint source impacts.  Ambient 
biological sampling is also used to establish regional reference or “least impacted” sites from which to 
make comparisons in future monitoring.  Additionally, special macroinvertebrate studies, in which stream 
specific comparisons among stations located upstream and downstream from a known discharge or 
nonpoint source area, are used to assess impact.   

Qualitative sampling of macroinvertebrate communities is the primary bioassessment technique 
used in ambient biological trend monitoring.  A habitat assessment of general stream habitat availability 
and a substrate characterization is conducted at each site.  Annual ambient biological monitoring is 
conducted during low flow “worst case” conditions in July - September.  Some coastal plain streams that 
have no flow conditions in the summer months may be sampled in the winter (January-March).  This 
technique may also be used in special studies for the purpose of determining if, and to what extent, a 
wastewater discharge or nonpoint source runoff is impacting the receiving stream.  A minimum of two 
sample locations, one upstream and one downstream from a discharge or runoff area, is collected.  At least 
one downstream recovery station is also established when appropriate.  Sampling methodology follows 
procedures described in Standard Operating Procedures, Biological Monitoring.  Only sites described as 
‘BIO’ will collect information on the macroinvertebrate communities used in the ambient biological trend 
monitoring. 

Many pollutants may be components of point source discharges, but may be discharged in a 
discontinuous manner, or at such low concentrations that water column sampling for them is impractical. 
Some pollutants are also common in nonpoint source runoff, reaching waterways only after a heavy 
rainfall; therefore, in these situations, the best media for the detection of these chemicals are sediment and 
fish tissue where they may accumulate over time.  Their impact may also affect the macroinvertebrates. 

   
Natural Swimming Areas 
 Although all waters of the State are protected for swimming, some areas are more popular than 
others and may require closer monitoring.  Currently monitored areas have been located on the GIS map 
in the appropriate watersheds. 
 



 
 

Classified Waters, Standards, and Natural Conditions 
The waters of the State have been classified in regulation based on the desired uses of each 

waterbody.  State standards for various parameters have been established to protect all uses within each 
classification.  The water-use classifications that apply to this basin are as follows. 
 
Class ORW, or "outstanding resource waters", are freshwaters or saltwaters that constitute an outstanding 
recreational or ecological resource, or those freshwaters suitable as a source for drinking water supply purposes, 
with treatment levels specified by the Department. 
 
Class FW, or “freshwaters”, are freshwaters that are suitable for primary and secondary contact recreation and as a 
source for drinking water supply, after conventional treatment, in accordance with the requirements of the 
Department.  These waters are suitable for fishing, and the survival and propagation of a balanced indigenous 
aquatic community of fauna and flora.  This class is also suitable for industrial and agricultural uses. 
 
Class SFH, or "shellfish harvesting" waters, are tidal saltwaters protected for shellfish harvesting, and are suitable 
also for uses listed in Classes SA and SB. 
 
Class SA comprises “tidal saltwaters” suitable for primary and secondary contact recreation, crabbing and fishing. 
These waters are not protected for harvesting of clams, mussels, or oysters for market purposes or human 
consumption.  The waters are suitable for the survival and propagation of a balanced indigenous aquatic community 
of marine fauna and flora. 
 
Class SB are “tidal saltwaters” suitable for the same uses listed in SA.  The difference between the Class SA and SB 
saltwater concerns the DO limitations.  Class SA waters must maintain daily DO averages not less than 5.0 mg/l, 
with a minimum of 4.0 mg/l, and Class SB waters maintain DO levels not less than 4.0 mg/l. 
 
Class GB, or “groundwaters”, include all groundwaters of the State, unless classified otherwise, which meet the 
definition of underground sources of drinking water. 
 
Site specific numeric standards (*) for surface waters may be established by the Department to replace the 
numeric standards found in Regulation 61-68 or to add new standards not contained in R.61-68.  Establishment of 
such standards shall be subject to public participation and administrative procedures for adopting regulations.  In 
addition, such site specific numeric standards shall not apply to tributary or downstream waters unless specifically 
described in the water classification listing in R.61-69. 

The standards are used as instream water quality goals to maintain and improve water quality and 
also serve as the foundation of the Bureau of Water’s program.  They are used to determine permit limits 
for treated wastewater dischargers and any other activities that may impact water quality.  Using 
mathematical Wasteload Allocation Models, the impact of a wastewater discharge on a receiving stream 
is predicted under critical conditions following R.61-68.  These predictions are then used to set limits for 
different pollutants on the National Pollutant Discharge Elimination System (NPDES) permits issued by 
the Department.  The NPDES permit limits are set so that, as long as a permittee (wastewater discharger) 
meets the established permit limits, the discharge should not cause a standards violation in the receiving 
stream.  All discharges to the waters of the State are required to have an NPDES permit and must abide 
by those limits, under penalty of law. 



 
 

Classifications are based on desired uses, not on natural or existing water quality, and are a legal 
means to obtain the necessary treatment of discharged wastewater to protect designated uses.  Actual 
water quality may not have a bearing on a waterbody’s classification.  A waterbody may be reclassified if 
desired or existing public uses justify the reclassification and the water quality necessary to protect these 
uses is attainable.  A classification change is an amendment to a State regulation and requires public 
participation, SCDHEC Board approval, and General Assembly approval. 

Natural conditions may prevent a waterbody from meeting the water quality goals as set forth in 
the standards.  The fact that a waterbody does not meet the specified numeric standards for a particular 
classification does not mean the waterbody is polluted or of poor quality.  Certain types of waterbodies 
(i.e. swamps, lakes, tidal creeks) may naturally have water quality lower than the numeric standards.  A 
waterbody can have water quality conditions below standards due to natural causes and still meet its use 
classification.  A site specific numeric standard may be established by the Department after being 
subjected to public participation and administrative procedures for adopting regulations.  Site specific 
numeric standards apply only to the stream segment described in the water classification listing, not to 
tributaries or downstream unspecified waters.   

 

Water Quality Indicators 
Water quality data are used to describe the condition of a waterbody, to help understand why that 

condition exists, and to provide some clues as to how it may be improved.  Water quality indicators 
include physical, chemical, and biological measurements.  The current State of S.C. Monitoring Strategy 
describes what parameters are sampled, where they are sampled, and how frequently. It is available on 
our website at http://www.scdhec.gov/HomeAndEnvironment/Docs/Strategy.pdf  

 
MACROINVERTEBRATE COMMUNITY 

Macroinvertebrates are aquatic insects and other aquatic invertebrates associated with the 
substrates of waterbodies (including, but not limited to, streams, rivers, tidal creeks, and estuaries).  
Macroinvertebrates can be useful indicators of water quality because these communities respond to 
integrated stresses over time that reflect fluctuating environmental conditions.  Community responses to 
various pollutants (i.e. organic, toxic, and sediment) may be assessed through interpretation of diversity, 
known organism tolerances, and in some cases, relative abundances and feeding types. 
 
FISH TISSUE 

Many pollutants occur in such low concentrations in the water column that they are usually below 
analytical detection limits.  Over time many of these chemicals may accumulate in fish tissue to levels 
that are easily measured.  By analyzing fish tissue it is possible to see what pollutants may be present in 
waterbodies at very low levels.  This information can also be used to determine if consumption of the fish 
poses any undue human health concerns and to calculate consumption rates that are safe. 
 
DISSOLVED OXYGEN 

Oxygen is essential for the survival and propagation of aquatic organisms.  If the amount of 
oxygen dissolved in water falls below the minimum requirements for survival, aquatic organisms or their 
eggs and larvae may die.  A severe example is a fish kill.  Dissolved oxygen (DO) varies greatly due to 

http://www.scdhec.gov/HomeAndEnvironment/Docs/Strategy.pdf


 
 

natural phenomena, resulting in daily and seasonal cycles.  Different forms of pollution also can cause 
declines in DO. 

Changes in DO levels can result from temperature changes or the activity of plants and other 
organisms present in a waterbody.  The natural diurnal (daily) cycle of DO concentration is well 
documented.  Dissolved oxygen concentrations are generally lowest in the morning, climbing throughout 
the day due to photosynthesis and peaking near dusk, then steadily declining during the hours of darkness. 

There is also a seasonal DO cycle in which concentrations are greater in the colder, winter 
months and lower in the warmer, summer months.  Streamflow (in freshwater) is generally lower during 
the summer and fall, and greatly affects flushing, reaeration, and the extent of saltwater intrusion, all of 
which affect dissolved oxygen values. 
 
BIOCHEMICAL OXYGEN DEMAND 

Five-day biochemical oxygen demand (BOD5) is a measure of the amount of dissolved oxygen 
consumed by the decomposition of carbonaceous and nitrogenous matter in water over a five-day period. 
The BOD5 test indicates the amount of biologically oxidizable carbon and nitrogen that is present in 
wastewater or in natural water.  Matter containing carbon or nitrogen uses dissolved oxygen from the 
water as it decomposes, which can result in a dissolved oxygen decline.  The quantity of BOD5 
discharged by point sources is limited through the National Pollutant Discharge Elimination System 
(NPDES) permits issued by the Department.  The discharge of BOD5 from a point source is restricted by 
the permits so as to maintain the applicable dissolved oxygen standard. 
 
PH 
 pH is a measure of the hydrogen ion concentration of water, and is used to indicate degree of 
acidity.  The pH scale ranges from 0 to 14 standard units (SU).  A pH of 7 is considered neutral, with 
values less than 7 being acidic, and values greater than 7 being basic. 

Low pH values are found in natural waters rich in dissolved organic matter, especially in Coastal 
Plain swamps and black water rivers.  The tannic acid released from the decomposition of vegetation 
causes the tea coloration of the water and low pH.  High pH values in lakes during warmer months are 
associated with high phytoplankton (algae) densities.  The relationship between phytoplankton and daily 
pH cycles is well established.  Photosynthesis by phytoplankton consumes carbon dioxide during the day, 
which results in a rise in pH.  In the dark, phytoplankton respiration releases carbon dioxide.  In 
productive lakes, carbon dioxide decreases to very low levels, causing the pH to rise to 9-10 SU.   
 
FECAL COLIFORM BACTERIA 

Fecal coliform bacteria are present in the digestive tract and feces of all warm-blooded animals, 
including humans, poultry, livestock, and wild animal species.  Fecal coliform bacteria are themselves 
generally not harmful, but their presence indicates that surface waters may contain pathogenic microbes.  
Diseases that can be transmitted to humans through water contaminated by improperly treated human or 
animal waste are the primary concern.  At present, it is difficult to distinguish between waters 
contaminated by animal waste and those contaminated by human waste. 

Public health studies have established correlations between fecal coliform numbers in recreational 
and drinking waters and the risk of adverse health effects.  Based on these relationships, the USEPA and 



 
 

SCDHEC have developed enforceable standards for surface waters to protect against adverse health 
effects from various recreational or drinking water uses.  Proper waste disposal or sewage treatment prior 
to discharge to surface waters minimizes this type of pollution. 
 
NUTRIENTS 

Oxygen demanding materials and plant nutrients are common substances discharged to the 
environment by man’s activities, through wastewater facilities and by agricultural, residential, and 
stormwater runoff.  The most important plant nutrients, in terms of water quality, are phosphorus and 
nitrogen.  In general, increasing nutrient concentrations are undesirable due to the potential for 
accelerated growth of aquatic plants, including algae.   

The forms of nitrogen routinely analyzed at SCDHEC stations are ammonia and ammonium 
nitrogen (NH3/NH4), total Kjeldahl nitrogen (TKN), and nitrite and nitrate nitrogen (NO2/NO3).  
Ammonia and ammonium are readily used by plants.  TKN is a measure of organic nitrogen and ammonia 
in a sample.  Nitrate is the product of aerobic transformation of ammonia, and is the most common form 
used by aquatic plants.  Nitrite is usually not present in significant amounts.  Total nitrogen is the sum of 
TKN and NO2/NO3. 

Total phosphorus (TP) is commonly measured to determine phosphorus concentrations in surface 
waters.  TP includes all of the various forms of phosphorus (organic, inorganic, dissolved, and particulate) 
present in a sample. 
 
CHLOROPHYLL a 

Nuisance plant growth can create imbalances in the aquatic community, as well as aesthetic and 
access issues.  Invasive growth of rooted aquatic vegetation can clog boat motors and create disagreeable 
conditions for swimming and water skiing.  High densities of microscopic algae (phytoplankton) can 
cause wide fluctuations in pH and dissolved oxygen, and can cause undesirable shifts in the composition 
of aquatic life, or even fish kills. Chlorophyll a is a dominant photosynthetic pigment in plants and is used 
as an indicator of the density of phytoplankton in the water column. The process of cultural 
eutrophication, from increased plant nutrients, is particularly noticeable in lakes.  Continuous flushing in 
streams prevents the development of significant phytoplankton populations and the resultant chemical 
changes in water quality. 
 
TURBIDITY 

Turbidity is an expression of the scattering and absorption of light through water.  The presence 
of clay, silt, fine organic and inorganic matter, soluble colored organic compounds, and plankton and 
other microscopic organisms increases turbidity.  Increasing turbidity can be an indication of increased 
runoff from land.  It is an important consideration for drinking water as finished water has turbidity limits.   
 
TOTAL SUSPENDED SOLIDS 

Total Suspended Solids (TSS) are the suspended organic and inorganic particulate matter in 
water.  Although increasing TSS can also be an indication of increased runoff from land, TSS differs from 
turbidity in that it is a measure of the mass of material in, rather than light transmittance through, a water 
sample.  High TSS can adversely impact fish and fish food populations and damage invertebrate 
populations.  There are no explicit State standards for TSS. 



 
 

HEAVY METALS 
Concentrations of cadmium, chromium, copper, lead, mercury, and nickel in water are routinely 

measured by the Department to compare to State standards intended to protect aquatic life and human 
health. These metals occur naturally in the environment, and many are essential trace elements for plants 
and animals. Human activities, such as land use changes and industrial and agricultural processes have 
resulted in an increased flux of metals from land to water.  Atmospheric inputs are also recognized as 
important sources of metals to aquatic systems.  Metals are released to the atmosphere from the burning 
of fossil fuels (coal, oil, gasoline), wastes (medical, industrial, municipal), and organic materials.  The 
metals are then deposited on land and in waterways from the atmosphere via rainfall and attached to 
particulates (dry deposition). 

 
Assessment Methodology 
USE SUPPORT DETERMINATION 

Physical, chemical and biological data were evaluated, as described below, to determine if water 
quality met the water quality criteria established to protect the State classified uses defined in S.C. 
Regulation 61-68, Water Classifications and Standards www.scdhec.gov/Agency/docs/water-regs/R.61-
68.pdf.  Some waters may exhibit characteristics outside the appropriate criteria due to natural conditions.  
Such natural conditions do not constitute a violation of the water quality criteria.  To determine the 
appropriate classified uses and water quality criteria for specific waterbodies and locations, refer to S.C. 
Regulation 61-69, Classified Waters www.scdhec.gov/Agency/docs/water-regs/R.61-69.pdf, in 
conjunction with S.C. Regulation 61-68.  Monitoring stations that do not meet the standards of the 
classified uses are placed on the section 303(d) list of impaired waters 
http://www.scdhec.gov/HomeAndEnvironment/Water/ImpairedWaters/Overview/ . 

At the majority of SCDHEC’s surface water monitoring stations, samples for analysis are 
collected as surface grabs once per month, quarter, or year, depending on the parameter.  Grab samples 
collected at a depth of 0.3 meters are considered to be a surface measurement.  For the purpose of 
assessment, only surface samples are used in standards comparisons and trend assessments.  Because of 
the inability to target individual high or low flow events on a statewide basis these data are considered to 
represent typical physical conditions and chemical concentrations in the waterbodies sampled.  All water 
and sediment samples are collected and analyzed according to standard procedures (SCDHEC 1997, 
2001). 
  Results from water quality samples can be compared to State and USEPA criteria, with some 
restrictions due to time of collection and sampling frequency.  For certain parameters, the monthly 
sampling frequency employed in the ambient monitoring network is insufficient for strict interpretation of 
the standards. The USEPA does not define the sampling method or frequency other than indicating that it 
should be “representative.”  The grab sample method is considered to be representative for the purpose of 
indicating excursions relative to criteria, within certain considerations.  A single grab sample is more 
representative of a one-hour average than a four-day average, more representative of a one-day average 
than a one-month average, and so on; thus, when inferences are drawn from grab samples relative to 
criteria, sampling frequency and the intent of the criteria must be weighed.  When the sampling method or 
frequency does not agree with the intent of the particular criterion, any conclusion about water quality 
should be considered as only an indication of conditions, not as a proven circumstance.   

http://www.scdhec.gov/Agency/docs/water-regs/R.61-68.pdf
http://www.scdhec.gov/Agency/docs/water-regs/R.61-68.pdf
http://www.scdhec.gov/Agency/docs/water-regs/R.61-69.pdf
http://www.scdhec.gov/HomeAndEnvironment/Water/ImpairedWaters/Overview/


 
 

Macroinvertebrate community structure is analyzed routinely, at selected stations, as a means of 
detecting adverse biological impacts on the aquatic fauna of the state’s waters due to water quality 
conditions that may not be readily detectable in the water column chemistry. 
 
AQUATIC LIFE USE SUPPORT  
 One important goal of the Clean Water Act, the South Carolina Pollution Control Act, and the 
State Water Quality Classifications and Standards is to maintain the quality of surface waters to provide 
for the survival and propagation of a balanced indigenous aquatic community of fauna and flora.  The 
degree to which aquatic life is protected (Aquatic Life Use Support) is assessed by comparing important 
water quality characteristics and the concentrations of potentially toxic pollutants with numeric criteria. 

Support of aquatic life uses is determined based on the percentage of numeric criteria excursions 
and, where data are available, the composition and functional integrity of the biological community.  The 
term excursion is used to describe a measured pollutant concentration that is outside of the acceptable 
range as defined by the appropriate criterion.  Some waters may exhibit characteristics outside the 
appropriate criteria due to natural conditions.  Such natural conditions do not constitute a violation of the 
water quality criteria.  A number of waterbodies have been given waterbody-specific criteria for pH and 
dissolved oxygen, which reflect natural conditions.  To determine the appropriate numeric criteria and 
classified uses for specific waterbodies and locations, please refer to S.C. Regulation 61-68 , Water 
Classifications and Standards and S.C. Regulation 61-69, Classified Waters. 

If the appropriate criterion for dissolved oxygen and pH are contravened in 10 percent or less of 
the samples, the criterion is said to be fully supported.  If the percentage of criterion excursions is greater 
than 10 percent, but less than or equal to 25 percent, the criterion is partially supported, unless excursions 
are due to natural conditions.  If there are more than 25 percent excursions, the criterion is not supported, 
unless excursions are due to natural conditions.  The decision that criteria excursions are due to natural 
conditions is determined by consensus and/or the professional judgment of SCDHEC staff with specific 
local knowledge. 

If the appropriate acute or chronic aquatic life criterion for any individual toxicant (heavy 
metals, priority pollutants, ammonia) is exceeded more than once, representing more than 10 percent of 
the samples collected, the criterion is not supported.  If the acute or chronic aquatic life criterion is 
exceeded more than once, but in less than or equal to 10 percent of the samples, the criterion is partially 
supported. 

The total recoverable metals criteria for heavy metals are adjusted to account for solids 
partitioning following the approach set forth in the Office of Water Policy and Technical Guidance on 
Interpretation and Implementation of Aquatic Life Metals Criteria, October 1, 1993, by Martha G. 
Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, USEPA, 
401 M St., SW, mail code RC4100, Washington, DC 20460; and 40CFR 131.36(b)(1).  Under this 
approach, a default TSS value of 1 mg/L is used.  Where the metals criteria are hardness based, a default 
value of 25 mg/L is used for waters where hardness is 25 mg/l or less. 

The calculation of the appropriate criterion value for ammonia requires the values of 
several associated field parameters measured concurrent with the ammonia sample collection.  
Where direct measurements of any of the parameters are lacking the ammonia value will not be 
used to determine compliance with the standards.   



 
 

If the appropriate criterion for turbidity in all waters, and for waters with numeric total 
phosphorus, total nitrogen, and chlorophyll-a criteria is exceeded in more than 25 percent of the 
samples, the criterion is not supported.  If the criterion is exceeded in more than 10 but less than 25 
percent, sites are evaluated on a case-by-case basis to determine if local conditions indicate that classified 
uses are impaired.  Among the characteristics considered are: hydrology and morphometry of the 
waterbody, existing and projected trophic state, characteristics of pollutant loadings and ongoing pollutant 
control mechanisms.  If the criterion is exceeded in less than 10 percent of the samples, then the criterion 
is fully supported.  

If the conclusion for any single parameter is that the criterion is “not supported”, then it is 
concluded that aquatic life uses are not supported for that waterbody, at that monitoring location.  If there 
are no criteria that are “not supported”, but the conclusion for at least one parameter criterion is “partially 
supported”, then the conclusion is aquatic life uses are partially supported.  Regardless of the number of 
samples, no monitoring site will be listed as partially or not supporting for any pollutant based a single 
sample result because of the possibility of an anomalous event. 
 The goal of the standards for aquatic life uses is the protection of a balanced indigenous aquatic 
community; therefore, biological data is the ultimate deciding factor, regardless of chemical conditions.  
If biological data shows a healthy, balanced community, the use is considered supported even if chemical 
parameters do not meet the applicable criteria. 
 
MACROINVERTEBRATE DATA INTERPRETATION   

Macroinvertebrate community assessment data are used to directly determine Aquatic Life Use 
Support and to support determinations based on water chemistry data.  Macroinvertebrate community data 
may also be used to evaluate potential impacts from the presence of sediment contaminants.  Aquatic and 
semi-aquatic macroinvertebrates are identified to the lowest practical taxonomic level depending on the 
condition and maturity of specimens collected.  The EPT Index and the North Carolina Biotic Index are 
the main indices used in analyzing macroinvertebrate data.  To a lesser extent, taxa richness and total 
abundance may be used to help interpret data. 

The EPT Index or the Ephemeroptera (mayflies) - Plecoptera (stoneflies) - Trichoptera 
(caddisflies) Index is the total taxa richness of these three generally pollution-sensitive orders.  EPT 
values are compared with least impacted regional sites.  The Biotic Index for a sample is the average 
pollution tolerance of all organisms collected, based on assigned taxonomic tolerance values.  A database 
is currently being developed to establish significant EPT index levels to be used in conjunction with the 
Biotic Index to address aquatic life use support. 

Taxa richness is the number of distinct taxa collected and is the simplest measure of diversity.  
High taxa richness is generally associated with high water quality.  Increasing levels of pollution 
progressively eliminate the more sensitive taxa, resulting in lower taxa richness.  Total abundance is the 
enumeration of all macroinvertebrates collected at a sampling location.  When gross differences in 
abundance occur between stations, this metric may be considered as a potential indicator. 
 
RECREATIONAL USE SUPPORT  

Recreational use support is defined as the degree to which the swimmable goal of the Clean 
Water Act is attained and is based on the frequency of fecal coliform bacteria excursions.  A fecal 



 
 

coliform excursion is defined as an occurrence of a bacteria concentration greater than 400/100 ml for all 
surface water classes.  Comparisons to the bacteria geometric mean standard are not considered 
appropriate based on sampling frequency and the intent of the standard.  If 10 percent or less of the 
samples are greater than 400/100 ml, then recreational uses are said to be fully supported.  If the 
percentage of standards excursions is greater than 10 percent, but less than or equal to 25 percent, then 
recreational uses are said to be partially supported.  If the percentage of excursions is greater than 25 
percent, then it is considered to represent nonsupport of recreational uses. 
 
FISH CONSUMPTION USE SUPPORT  

The Department uses a risk-based approach to evaluate fish tissue data and to issue consumption 
advisories in affected waterbodies.  This approach contrasts the average daily exposure dose to the 
reference dose (RfD).  Using these relationships, fish tissue data are interpreted by determining the 
consumption rates that would not be likely to pose a health threat to adult males and nonpregnant adult 
females.  Because an acceptable RfD for developmental neurotoxicity has not been developed, pregnant 
women, infants, and children are advised to avoid consumption of fish from any waterbody where a 
mercury advisory was issued. 

Fish consumption use support is determined by the occurrence of advisories or bans on 
consumption for a waterbody.  For the support of fish consumption uses, a fish consumption advisory 
indicates partial use support, a consumption ban indicates nonsupport of uses.  Fish consumption 
advisories are updated annually in the spring.  For background information and the most current 
advisories please visit http://www.scdhec.gov/FoodSafety/FishConsumptionAdvisories . 
 
DRINKING WATER USE SUPPORT   

Nonattainment of drinking water use is indicated if the median concentration of the ambient 
surface water data for any pollutant exceeds the appropriate drinking water Maximum Contaminant Level 
(MCL), based on a minimum of three samples.  Where MCLs do not exist, SCDHEC may use or develop 
other criteria such that pollutant concentrations or amounts do not interfere with drinking water use, 
actual or intended, as determined by SCDHEC. 
 
 

Additional Screening and Prioritization Tools 
Evaluation of water quality data and other supplemental information facilitates watershed 

planning.  Information from the following sources is used to develop watershed-based protection and 
prevention strategies. 
 
LONG-TERM TREND ASSESSMENT 

As part of the watershed water quality assessments, surface data from each station are analyzed 
for statistically significant long-term trends using the Seasonal Kendall Test Without Correction 
(SKWOC) for significant serial correlation, using a program written in-house using SAS.  Flows are not 
available for most stations, and the parametric concentrations are not flow-corrected.  Seasonal Kendall’s 
Tau Analysis is used to test for the presence of a statistically significant trend of a parameter, either 
increasing or decreasing, over a fifteen-year period.  It indicates whether the concentration of a given 

http://www.scdhec.gov/FoodSafety/FishConsumptionAdvisories


 
 

parameter is exhibiting consistent change in one direction over the specified time period.  A two sided test 
at p=0.1 is used to determine statistically significant trends, and the direction of trend.  An estimate of the 
magnitude of any statistically significant trend is calculated. 

A rigorous evaluation for trends in time-series data usually includes a test for autocorrelation.  
The data are not tested for autocorrelation prior to the trend analysis.  It is felt that autocorrelation would 
not seriously compromise a general characterization of water quality trends based on such a long series of 
deseasonalized monthly samples. 
One of the advantages of the seasonal Kendall test is that values reported as being below detection limits 
(DL) are valid data points in this nonparametric procedure, since they are all considered to be tied at the 
DL value.  When the DL changed during the period of interest, all values are considered to be tied at the 
highest DL occurring during that period.  Since it is possible to measure concentrations equal to the value 
of the DL, values less than DL are reduced by subtraction of a constant so that they remain tied with each 
other, but are less than the values equal to the DL.  Since fecal coliform bacteria detection limits vary 
with sample dilution, there is no set DL; therefore, for values reported as less than some number, the 
value of the number is used. 


